Abstract. Type II quasars are suggested by unification models of Active Galactic Nuclei as luminous analogs of Seyfert 2 galaxies. A number of different methods have been used hitherto to discover type II quasars, but only a handful have been found. We selected about 150 type II quasar candidates from the SDSS spectroscopic database; these objects have strong narrow high-ionization emission lines. We describe the selection procedure and estimate intrinsic luminosities of these optically obscured AGN. A campaign to perform a multi-wavelength follow-up of the sample is now underway.
Introduction
Unification models of Active Galactic Nuclei (AGN) summarize many of the observed properties of AGN in terms of the intrinsic luminosity and the orientation relative to the line of sight (e.g., Antonucci 1993). In particular, there exists a class of low-luminosity AGN (type 2 Seyfert galaxies) which manifest themselves in the optical as objects with narrow high-ionization emission lines. In the context of unification models it is believed that the line of sight to these objects happens to pass through a lot of obscuring material, so that the ionizing radiation itself and the region that emits broad emission lines are shielded from the observer. If the same unification model applies to high-luminosity AGN (quasars) there should exist high-luminosity obscured AGN (type II quasars), which could account for a large fraction of the hard X-ray background if they exist in significant numbers.
Campaigns to look for type II quasars at different wavelengths have resulted in discovery of a few tens of candidates (e.g., McCarthy 1993 , Kleinmann et al. 1988 , Stern et al. 2002 , Norman et al. 2002 . In all cases multi-wavelength follow-up has been an important part of the confirmation of the candidates.
We compiled a sample of about 150 type II quasar candidates from the SDSS spectroscopic database in the redshift range 0.3 < z < 0.8. We outline the selection process, discuss optical properties of these objects and describe prospects for future work. Example spectra of type II quasar candidates from the SDSS.
Optical selection and intrinsic luminosities
The Sloan Digital Sky Survey (SDSS; York et al. 2000) is an ongoing survey to image 10,000 deg 2 of the sky and to obtain spectra for 10 6 galaxies and 10 5 quasars. On each 7 deg 2 of the sky, about 600 objects are targeted for follow-up spectroscopy based on photometric information. A small number of objects are targeted because they have counterparts in radio or X-ray surveys (Abazajian et al. 2003 and references therein).
We looked for objects with emission line properties similar to those of Seyfert 2 galaxies. In particular, we required that permitted lines do not have underlying broad components. Based on line ratios and presence of high-ionization lines such as [NeV]3426, we distinguished type II AGN from other types of narrow-emission-line objects (star-forming galaxies, narrow-line Seyfert 1 galaxies). We restricted ourselves to the redshift range 0.3 < z < 0.8; we thus had spectroscopic coverage of the [OIII]5007 emission line in all spectra to enable statistical studies based on this line. The search resulted in 300 type II AGN candidates among 40,000 SDSS spectra in the same redshift range; example spectra are shown in Figure 1 . Although many of these objects have counterparts in the FIRST survey, the radio flux levels are typically a few mJy, and almost all objects in our sample are radio-quiet.
The best way to estimate the intrinsic luminosity of obscured AGN would be to observe them in the mid-IR where the absorbed radiation is reemitted by heated dust particles. Alternatively, one would study type II AGN in hard X-rays which are not affected by obscuration. In the optical, since the narrow emission lines are emitted from the extended (and therefore largely unobscured) region, we can use them as proxies to estimate the intrinsic luminosities of AGN. In Figure 2 we show that for a comparison sample of about 2000 broad-line AGN in the same redshift range (0.3 < z < 0.8) there is a correlation between the [OIII]5007 line luminosity and the broad-band luminosity. Quasars are on the high-luminosity side of this diagram; they are traditionally defined as objects with M B < −23, although the separation between Seyfert 1 galaxies and quasars is somewhat arbitrary. From Figure 2 we find that the corresponding [OIII]5007 luminosity is 3 × 10 8 L ⊙ .
On Figure 3 we plot the [OIII]5007 luminosity distribution for the 300 type II AGN from our sample and for the comparison sample of broad-line AGN. We find that about 50% of the objects in our sample have [OIII]5007 line luminosities comparable to those of luminous quasars; thus, about 150 objects in our sample can be classified as type II quasars based on their line properties and intrinsic luminosities.
Type II quasars are optically faint and thus are difficult to identify in optical surveys (the median magnitude of our sample is r = 20.4). Selecting such a large number of these objects is possible because of the outstanding size of the spectroscopic survey, part of which is dedicated to the search for unusual objects. Based on the line-luminosity criterion L([OIII])> 3 × 10 8 L ⊙ we have identified about 30 type II quasar candidates in the published samples of nearby (z ∼ < 0.1) AGN (de Grijp et al. 1992 , Whittle 1992 ), including such well-studied AGN as Mrk34, Mrk463 and Mrk477.
Conclusions
In these proceedings we described the selection process that allowed us to select a large number of type II quasar candidates from the SDSS spectroscopic database based on their emission line properties. We then studied their properties in the optical and in particular attempted to estimate the intrinsic luminosity of these objects based on the optical emission lines alone. In Zakamska et al. (2003) we discuss other optical properties of the objects in the sample, such as line ratios, line shapes, continuum properties and the contribution from the host galaxy. We have selected 150 type II quasar candidates up to date and expect to expand the sample to about 450 objects upon completion of the SDSS.
Our campaign to perform multi-wavelength follow-up of this sample is now underway. We will study properties of these objects at wavelengths ranging from radio and infrared to hard X-rays. Multi-wavelength studies of a large well-defined sample of type II quasars is the best way to probe their physical nature and to make a connection between samples selected by different methods. We will study host galaxies and environments of type II quasars and attempt to identify just which properties of the galactic host and its environment are associated with the AGN activity. Finally, we will use the sample for statistical studies of the AGN population, in particular, we will attempt to constrain the ratio of type I and type II AGN at high luminosities.
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